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Jay Mace and Chris Galli

Motivation: Exploit long-term measurements at ground sites to create
meaningful validation statistics of MODIS Cloud properties.

Level 1B Radiances
5GP, 17 Aug 2002, 1940 UTC
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With 2 MODIS instruments, 5 ARM sites, and multiple
years, many thousands of overpasses can be evaluated!

Goals:
1) Move beyond case studies
2) Expand beyond selected cloud types
3) Develop an interface for easy exploration of the data

Challenges: 1) Convert the ARM data into something useful
2) Data Logistics and Interface Development
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ARM Data Processing

We have developed an algorithm suite to reduce the
ARM data from Level 1 to a temporally continuous and
validated physical description of the atmospheric profile:

* Cloud occurrence

e Cloud microphysical and radiative properties of liquid,
ice, and mixed phase clouds

« Radiative Flux Profiles
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ARM and MODIS data are staged within a MYSQL relational database
that 1s accessed over the internet using a PEARL driven front end

Presently we have Aqua MODIS Collection 5 and ARM data through
2004 — 530 unique events.

EOS Validation Interface - Mozilla Firefox
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Development Notes

Where the standard deviation for:

is w1m|n|200 | % of the

I Both DS ;I Itop cloudtop temp

_~| (data/property)

mean for each individual event/overpass.

Avg. MCODIS box over ARM:
Avg. ARM time Spanning:

Where overpass angle:

32 ¥| Km (frem center)
3600 Seconds

Mean of MYDOS v3 (DS1)

1.04451039662287

Mean of average.Smin.ciretd (DS2).

1.233294515786247

Mean difference of D51 to DS2 (bias)

-0.168764 119159603

Mean difference sdev of DS1 to DS2 (bias sdev)

0.449662461812286

Linear slope:

0.991522771912514

Linear intercept

0.197638672031526

Correlation: 0.74935480957350245825
RMS: 0.480169434696018
RMS fraction: 0.553177668830923

Standard deviation about the linear fit

0.188834105788111
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Initial Comparison Results
All Clouds, No Conditions
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Initial Comparison Results
All Clouds, View Zenith < 30 degrees

ARM Total Water Path {g/m2)
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Initial Comparison Results
Cirrus, View Zenith < 30 degrees

Tatal Water Path Yisible Optical Depth
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Initial Comparison Results
Stratus, View Zenith < 30 degrees
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Initial Comparison Results
Cloud Top Pressure and Temperature

Claud Top Temperature

300 T — — T

o & o o
A

= o
= ROl & -
& L g
= i <
1]
E r < % el
5 2e0f & © —
i - B 4 < o oow
% < s % e <@ o ]
— § % B 7
oo 240 &
=) o o £
= E L & @ &
- & & 5 %
=] % g@ L
_U I Q} % <> -
© 220+ L AP & ]
E | o 0 ety v 5 |
=T o <}<}

aool | i | .

20¢ 220 240 B0 280 300

MYDOE Cloud Top Temperature (Kekving)

Statistics
MODIS=255
ARM=244
r=0.73

Norm Dev=0.14

ARM Cloud Top Pressure

UtaH
METEOROLOGY
Cloud Top Pressure
105 T T {> T T T
- & o
¢ 7 o ade
o i Ll
& @ g i 60% OE‘
{9 e £ 4}0 & 4_
& ot & 2 o ¢F o0

@é e S 5 {}(} ' o &

o

20 Y ¢n o %%
o P . ‘
& & o
Ee {?% {}Q%% Py <
Géﬁ o do Yo o3
5 o & " &
- < o
10+

104

10%
WMYCOE Cloud Tep Pressure

Statistics
MODIS=540
ARM=459
r=0.61

Norm Dev=143



UNIVERSITY

: OF
V(OB ISEETOUDEEROPERTY &P o ooy

Some thoughts on how Cloudsat and Calipso changes
the MODIS validation strategy:

Scatter Plot of Cloud Top Temp [(Cloudsat vs.
T I T T T I T T T I T T T I T T T I T

Modis Joint)
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Summary:

Developing a validation/comparison interface that will allow for
development of viable error statistics of MODIS cloud properties

Present implementation 1s for Aqua MODIS (530 overpasses of SGP)

Initial results are encouraging with some issues that need examination....

Plans:

Expand to Terra MODIS and CERES MODIS ASAP (submit paper)
Expand to other ARM sites and keep up with calendar
Add additional features to examine issues — multi layer, phase, etc...



